Death process of primitive erythrocytes and phagocytosis by liver macrophages of the mouse embryo.
Primitive erythrocytes from the yolk sac are nucleated cells which have a short life span of several days in the embryonic circulation of the mouse. The death process of primitive erythrocytes was ultrastructurally investigated in embryonic mice. At 12 days of gestation, primitive erythrocytes accounted for 96.1% of the circulating erythrocytes. The percentages in 13-, 14-, 15- and 18-day-embryos were 43.8%, 15.4%, 7.7% and 0.0%, respectively. Between 13 and 15 days, anucleate primitive erythrocytes made up from 1.5% to 5.9% of circulating erythrocytes. During the gestational period, the nuclei of primitive erythrocytes markedly decreased in volume, and the chromatin underwent condensation and marginated to crescents along the nuclear envelope. Following nuclear fragmentation and dissolution of condensed chromatin, nuclear residues were finally formed in aging primitive erythrocytes. Formation of annulate lamellae was also observed, associated with the nuclear shrinkage. The nuclei had an apoptotic-like appearance, but TUNEL-positive reactions could not be identified in any nuclei of the primitive erythrocytes. Dying erythrocytes with nuclear residues were phagocytosed in toto by hepatic macrophages and disposed of from embryonic circulation without enucleation.